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PROBLEM TO BE SOLVED: To provide a compound useful as a new electrochemically active 



stitch in-type interca^^ capable of being especially effectivelJ^Pfed for electrochemically 
detecting the complementarity of a nucleic acid fragment specimen. 

SOLUTION: This compound useful as the electrochemically active stitch in type intercalator is 
represented by the formula EaLaX-LbEb (wherein Ea and Eb exhibit oxidation-reduction 
activity and also are each a group containing a conjugated system; X is a divalent cyclic group; 
and La and Lb are a connector group not forming respective conjugated systems extending from 
the conjugated systems Ea and b, and at least one of La and Lb is a connector group having a site 
imparting water solubility to the above compound or a site capable of being converted into a 
water solubility-imparting site). 
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im #jg 1 1 TiEit ( i ) x&t>&tint&&) : 

Utl] E a -L a -X-L b -E b (1) 

-tix^'ti^ E a *j it^E b (7)#S:^^Sfi $ix5*^mS: 

E a — L la — L 2a ~ X — L 2b " 

[fflL, E a *5<tu:E b i±, SW^fc&l.!, ^tjlTcSit 
£;frU ^o^^fc-^frSSra^bL, L la fcJ;tfL lb 

jtf*$tb5*©*§r^L^^S?r«fcU L 2a 43<tt/ 

«^St> L< li*^te£#^i-;5^£lc^L#3gWi 

t>~f<> ] 20 

#£f$o^n-fe>- x 2, 2' -ff!)j;y^ 

•9 illin^^LSTcSttST'fc 5 ^ i: Sr^S i: i~ St** 
^ 1 t> L< ft 5 {CfEtt»Yb-a-#»o 

W LT^T t> i V \£ei!f JRji^m^ 1 Till 6 ©7;^ U 

>a fc5^»4«^s^# lt v t> J; v ^mmwL^mtf 2 

[ff*iS9j L 2a *5j;tfL 2b >$\ ^ 

[WM10] L 2a :fcj;0^ 2b ;^ SIv^Astj^ 40 ^ c 

[ft*iSi l] L 2a *3J:T>*L 2b ;4\ S.mcmiH^ ^ 
tit'tt, e*&S3rWLTt^-Ct>J;i\ 7 5 KiK£-a, ^ 

a^ -fs/*fr§a, ^/^'=^-g-a. ^^u^^ 
ijg-aa&itfi, 4- e-^^^a^ib&^j: 1 !);! 
<4*ttsa§r-a tp«^aT'fc6 ^ <t zmiit-f 5ft 1 
otcie^ro^-a-fe — -50 
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[»*3S2] E a ctE b , -?rL"CL a <J; L b< t/4^ ^tt^' 
ft, SVMc(s)-oaT-fc-5^i:^®:<i:i--5ff*«llc 

[flHt3(3] L a -X-L b -C*«to$tl^^W^ 
<DMM<n&&®&ffij&irZ>m*<0%ti> i 1 0 1 0 0 <D 

4 ] ^*&a-ss^is^-r zm^vmcfr 1 5 75s 

[IS*«5] Tffist (2) -C«to*ix5»*«Uwfi6 

: 

[ft 2] 

Li b -E b (2) 

[f**3ll 2] L 2a 3oJ:U«L 2b /J^ SvsaAStJCs - 
NHCO-a, t>b<(4-CONH-aT-fc^CtSr4# 

m<t-rsw*«i ojci5«<^b^io 

IW*3I13] E a tE b , LutLit. -tLXLaai: 

-r sit *js 5 KfE«c7^ta4&. 

[1**3114] TfBst: (1) T^*?$tL5^k3S5cS 
[ib3 ] E a -L a -X-L b -E b (1) 

Cffl.Lv E a *jj;^E b (^ mnzmm^ mtMTtim: 

Sr^L, ^^o^^^tfaSr^L, XfiZLfficDiit*, 

thfrtitf E a lo£Zf E bOit^^T^Sjia* $ ti5 SrJg 
BKi-S^ ircTJ^t/^ijga-CfcoT, '>^< 1 1— jj<Dm 

at> l< \*fcm&*ttttzm&\z.m&iMz>mL*m 

[f**3Sl5] E a tE b , IzLXLakLbkiK ttl 
■etb, 2v^^c|^)-(DaT•fc5ri:^i^MI!(<^•rSff*3ll 

[If 16] L a - X - L b X*mt>ZthZ>mi£&<V± 

m<&MM<?>if&&&&mf&i-zm : 3-<D%ti7!>s 1 0 ibm 1 0 0 

OWI»j:fc5B!*q| 1 4 {clEm^^ii^S!^ u 

[«*« 17] ^-y =rj? u< 



[i»*3i i s ] m<ia«c7)SE^-(i^ ^nrt-^o^ 

i? KiWb L < y 5? HK^fir 5r^ktt 

1 4 ICfB<feOi*l^^Si^ f> V—? 
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9 \s*<? htmt> L < tt# y * * KK**£ 
(ctE^o^v >9 -# v-^ £i£-5 £ £ 

K^n t * y * u^- kiw t L< »i/Jfy 10 

h^t©MftWJ*5Ig, * LT 
±fEffi«&lcm<££#^- L, ^.ttfct 9 
&ti&n-rz>JM&fStt* y * U;*-^ KKWt L < 14 

Wiim 2 0 ] WiStRK:f*#-t-5*fias 1 0 0 
4 0 0mV©gfiHrt©*firt?*><5 £ b %%m.b-f Z>m#. 
Sl8fcL<(41 9 fJ:|a(R©^«f*jfe 

2 1 ] 9 u*?- vm^w i> L < »*■ 

LTW 1 4 l£f5i£©£gv ^^-T ^9 — 13 V~9 20 
bfrbtnZ*)) *%9 u&f- Ftmh L< litfl) ^9 u 

22] * * vmmttii l < \tt<Dwm 

mK *V=t*9 v*?- h\ T?,y%? h\ t> L< 
WtJb 2.1**31 2 1 {d|E<fc®5>W* y ho 

[0 0 0 1] 

Ktwt l < y =f 5c 9 u**- YW&*mmAum&\z. 

[0 0 0 2] 

5„ ■^if^N-r^y^if— i/ 3 tvj^fekfci© 40 

[0003]g^ DNA»fJt^^(D7Ky J*:? U-^K 
IWfcS^Jity =t*9l'*?-m&&. SISDNAW 

^mmmmizm^tc^iamM i-m^ dna^^ 

:7°fc-5M4DNATW£li£l4^T^.5) ^(D 



^tiTVSo r<ODNAfy7' (fc5^HtDNA7W 

LT, /^^y^1f-V3>-tCj:t)£^|CS«$^c 
DNA»fM-^ttli-5^^flJffl$HT^5c 

^j*T$>5 1 $ ttT 1/ ^„ 

[0 0 0 4] — ^fM^9-2 8 8 0 8 0f^SIC 
(4, ^ft^St U-C*«tt«WtSrffiffli-53&jfeiSM*$ 

num. *LTiwi5WciSttSr#i-5TiEare«*jxs 

7°a— ^^iDNA^^SfirCO 

[0 00 5] 
[ft 4] 




[0006] ±E©»«tfittV>ii*®-Y >-^— * U— ^ 
(4, -*-7^U^-f 5 HWaE*37 (f*KSP^) i 
L, -t«)p5«BI5t«Kro y ^^-gp^SrWL, ^LT, 

[000 7] ®S±©7'o-^^{c*a*H4Sr^-t--5ifc 
«-DNAWr>t©*a-ef4, mSfcm^:SrR]»PLT#P>tl 

so— snmmiz—y' *^y$r?. nN7tmft$m~mj£mffi 
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tttttti' 'fe^SW Lfc*£-Jcte s 
«ttl5*8M;l;IU $34 5 0 75S&6 2 OmVcD^ffllCfc 

Wt°-^m^ffi^-^XL-5^4 5 OmV«fc!Jiev>«;(fc&ep 
AD-T 5 r £ I- i o TtT*t>*i*. 
[0 0 0 8] ±E©^-^«^»*rS*ffi«SiBO»«I 
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* hffi-e^fuicfta. *fc, wisstcf^fl^-^/i^ 10 

[0 0 0 9] 

^ L < tt* V ^ * u*?- KS^£3MIt4*tv * 

mm*m u-t> t Lrtju^k^* 

[0 0 10] 

[KH**»-*-5fc»©^ai Ties: (i) 

T-*fc$tt5fb^{c:fos 0 30 
[00 11] 

E a L ia — L2a — X — I-2b — 

[0 0 17] [<au E a *3j;T/E b »4. SVf^fi&fc, 
i«*sJ:a { Libtt, Sv^cafcfcfc, *:ti^1xtfE a js£V 
L, L 2a *5J:T>*L2b»4. SVMcafcfclc, Tk^tt^-^-r 

tifiroSUKSSrSfe-To ] 40 
[0 0 18] L la :fc<i;t>*L lb »2, HWd&StlC, B&S 

^Ttiv ^Sf JgC-THRiJ 1 T^M 6 <DT;u*r u xgfc -5 i> -> 
«g^SSr^ LT v >T t J: v ^iHJHT-SW 5 1 7bm 6 cdt 

[0 0 19] L 2 a*5«tO ? L 2b tt, SVMC&Sfc, ^3Ktc 

L<, mz. e^S^LT^Tti 



Ut:5] E a -L a -X-L b -E b (1) 

[0 0 12] [fcfcL, E a *5j:i>*Ebl4, S^IGBUfc 

L, Xl-t-mvmftgi&mioU -tL-CL a *iJ;tfL 

5--tz$w:zm-rzm&mh l< 

[0 0 13] ±155*; (1) iCfc^T, E a i:Eb, ^LT 

#*u\, L B -x-L b T«*?*ttastiew(o=fe 

^ro*@ro^-g-SS*«^-f SJW^ro^ 5 1 0 75161 0 0 
<£>P B 1 &a>T* t. 1 5 75^ 7 0 coda, ^tC 2 0 TSM 5 0 <D 

[0 0 14] £fc, E a *Jj;t/Ebf4. 2V ^fiftfc. 
tv^•*^^«^feS^WL-Cv^T l b<t^\ — t>L<(4-«±o 

M^^O^^D-feV x 2, 2' -ft* y v?^#gft\ 

i, io-7ifyhnyy^ h;;7i^v^7 
i37-=i— /UTS. Vjoit/K'^-a— ?>frt~>t£ 

v\ 

[0015] ±12^ ( 1 ) <D\Y&m\±. ^tCTfSit 
( 2 ) T?«to$*x5fb**-e*>5 - t *S»* LV\ 
[0 0 16] 
1^6] 



L lb 



(2) 



E b 

* S »*LV\ St>»*LV><Ott, -NHCO-l, t»L 
<{4-CONH-STfc^„ /<C*5, E a irE b > L la i:L 
ib. ^L-CL 2a< i:L 2 bi:*\ WCTu SV^(c(sl-<7>S 

[oo2o]»«fc> Miasc (1) tL<(4 
(2) ^fo*ns^b^*B*>f>*5iMtai5c?sttS:*^ 

[002 1] ^^W&V^^fV^-j&U-*^ 
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KWttt> L < tetf y ;* * u^rf- Klt^^fc io 
[00 2 2] ( 2 ) flffiStiia&iSKlffi*. ib^fc-i¥© 

5? 9 is*?- HtSt L < y K ^ KKWt 

&M&<nft&TT'^ -f y y-r X£ &v >r-^v 

gfESrt^Pi-SlSSr^tf^y KffcN-'b L< 

[00 2 3] ±tta>&VrJm\ztk^Xs #3BW©ttv*ii 

itLt Lt, 1 0 0 75^4 0 0mVW®SHf^COta*ffi*J{-<e 

\*^nmmmx%z> 0 

[0024] tats. &mwe>m^&m<4 U— 
ftm* vht LTf m-rz s. Jbieco, * ^ 30 

E a Li a I-2 a X L2b — 

[0030] it (1) *5io?^: (2) icfci^-c, x«:, 

^5KS, 2{ii6^ tL<lilfit5fi «?*L< 
(i2{iir6{4) tlc^^Sr^r-rSTVh^irvS, T 

v l- y -fe t id i^£»aBF^#&*rrsr v h 7 * / 

f£s 2 fit efiCttcJUr^^^rf-S^/V-d-wX, 2 
fit 6&£{ajg-g^£;rt--5 ^i-uvs, 2ftt7 40 

7 ffi t (-M-a-^^w-r 5 f 1/ >mfr % & «t <o mt&i 

CI, Br« , *>5^ttK*JB(^«175S6<73r^ 

^^US, t> L < (i n - :/a tVuST'fc 5 w i 

^»*U V o" '"" " 50 



[0 0 2 5] 

«>«»{b^«j«Wtttftf^lc*5U ^-CfSfJI t *5* 1/ >«fi«i, 

wfo^vjmsf^t—iju—fbtem^x, DNAMfr 

[0026] 3t=»wjc*5v>-c3MH4*ivvja*a!>r 
LTWJjciffl^ibixS'fb^tfeif^ TIES; 

(1) T«l5$*l5ft^fcT?fc5. 
[0 0 2 7] 

Ht7] E a -L a -X-L b -E b -- (1) 

[0028] *&wicis\,^xmm!!M^2&m'( 
*\s-9t ^xmzm^i^m^^hK&it&yo^ rts^ 

(2) -cat*>3Jl£ft«i|fe-?*>5. 
[0 0 2 9] 

1^8] 

Lib-E b (2) 

[00 3 1] BUlS^; (1) (C*5^"C. L a *3.tT>*L b (^ 
-tix^^Eaioit^EbCO*^^^* 

&W^X^Xi}£i<\ 

[0 0 3 2] L.tiiVLbH:, HV^ASrK, E a *5j; 

(huies; (2) oLiatLib^ta^-*-**) 

U X»c|«SW-5fflijj^j(i5cJ!feW1^>5c**-&tf 
ii^SS (BNlEit (2) cOL 2a t L 2b (ctBSi-?,£) 

i/LTfir-tn-m, iwsK:" (2) to- lw- r^-; — 



(6) 



■t LT- L 2b - L lb -lC^^-r5il^ST'fc5 £ t i>m 

*lv\, rrr\ L la ^L lb ii, SMOfilufci^ ems 
£W t T^T <b £ 1/ ^mm*$k& 1 75S 6 ©m ls> 
8& 5 v M3«&S L r <^T <b «t v *MXJK?lfc0S 2 75 

[0 0 3 3] L la *S«fctfL lb OS&Xi: LTI1 t Kp 

■>7;S, =l>ns> /Jvi^A-g, tK/i^^t? yg, 

yv-fkr^^/v-s, m.mm.+wti* 5 75s 7©-^p ta- 

=^/UT ^J^-^>iS 2 75S 1 2 ©i?7;u^7 

^Sc*s 1 75M6 OTA^/uSfe*?- S^M^/iS 775 
118 077^1^1, 1 ISM 6 OT/Udr^SSrWi"^ 
^J^^C^7 75M1 8077/^75/S, ^ISIIS 
^Sfc» 2 75S 7 (DT/V-Tj / 4 /VS, ^jgHW 2 75H 
7©7;v*7^yv75/S, 3 7iS l ocd 

N-7yu*/-)';i/-N-7;u^75 / l, T5/*^ 

tt\ib^A msts&imm.=m 2 75s 1 0 fifing 
afeu«i-«^s t Lxsmm=Hk 1 75s 6 ©7^^n, 

s^s: 1 75M 5 mm lt^t «t v wmaunmamko 

*a«6 75Sl 2©ry— /uS*»fe3&S#J:*)aifix5J!R 

M6<D7VW=*-U>-g-ef2, 175^1 2i@-C*fc5r tififff- 
£L<:, l75£3<@T'*jS^i^(C»*LV\ ggftDjl 
2 75M 6 <DTfrtr— U-^StCoV ^Tfis -tco^i 
175M1 Oit^diWSK, 175^3<@T*fe5 

[0 0 3 4] L 2a irL 2 bt«. HVMC^fc, ^n-? 

5 KKrftS, K»£S> KtS^-Sk 

S*3 i ut 1 , 4 - fc^y e> * 5S¥ <k 0 ilim 

(F1) (F2) 
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L<, *WJl»*HfMOttT5 KS (-NHCO-fi, t> 
L<l2-CONH-g) 

[0 0 3 5] L 2a i:L2b©l«10«liUlt 
^Hfctf 1 7bm 3 ©TVi^/uS, $£IR-?*bft' 2 7bm 4 <£> 

t v'/us, mmm^%t& 6 75^ 2 0 <nr v it>* 
1 75M 3 (DT/isicjum&m-tzmmm^m 

6 7 75^ 2 3 ©77^^SA« I? Iim^I 

*/um t LTtt, ^ ^St> L < (ixf;ulffc5 d i: 

Jffji^as 2 Jbm. 4 ©7i/yVSt LTtt, T-fcrfvUg-Cfc 
SZb U \, £a*JJ*Hfc6* 6 75^ 2 0 ©7 V 

mm^mti 1 75^ 3 <DT;^^m^m-r^m.mm.^m^ 

7 7bm2 3<DT9/^^mtl,X^ ^<>i?/umX'&Z> 

[0 0 3 6] L 2 .iL 2 b*WS>'iKr«'Xt?*-5»fr, * 

V\ tot, L 2a iL 2b lt ^ttL^tlSftSifc. N-^^ 
tV-V> (n-7ntV=;U) ^5/1, 1, 4-S? (n 
-7of u-n/u) - 5 ~ i *s $ ib ic 

[0 0 3 7] EajoitfEtli, ^-fb3l5cStt^*L, ^ 

^a-feX 2, 2' - tffJJ v^Sgffc, */*u-79*?=. 
>^ n^<^^ l , io-7 1^- 

— /UT ^ V Mi bf n — y t*T*fo -5 w i: d^f 

7 1 nir r i: 7j5^|c:$f * LV\ E a *3<tt/E b tt 

[0 0 3 8] 



COOH 
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<5 0 

[004 1] 



litl 0] 



NH 2 -R— NH 2 
(5) 



A— NH-R— NH 2 
(4) 



MOjjC-Q— E 
(6) 

<a> 



A-NH-R— NHCO-Q-E ► H 2 N— R — NHCO-Q— E 

(3) <b> (2) 




[0042] ±15^/1— Hi, RJfc< a >, < b >, rtWSK. lier-fes r t 

*j:t/<c>*»b*s. ^<o-;7; ^t&m&-im [0046] (4) s —mtnztt. ^t 

fift/w— ft«ftj**Bfi*&SrScrr:ifrs. 30 r<ttf*T*#.5„ Al^tSI^?^*, <bL<teA|c 

[004 3] WT, **u^ft©K£fc:ov vcSHft-T*. «*Sf %WmtiWb Ltll 'OV h y TV — /u— 1 - 

[0044] ±|S-a-^yW~ h<£> (4) : A-N -OW-aMf -> (OB t ) 5 vVl'^v' 

H-R-NH 2 J4. (5) X*i&fr&tlZ><i&a<D*JT%^ (OSu) 3 -f-TV V *J>- 2 -^^S^Srfiii 

/4><b, 'J&HDjjfe (Green T. W. , Wuts. P. G. M, Protective MS t l^X^ir^WJ^MX^ r t LV\, 3. <D 

Groups in Organic Synthesis (2nd Edition, Wiley, New X 0 t£&%feh 3 — <Vv ? yW^-^f voi7/P3j?=/U— 

York, 1991.315-345,349-358) icip C5£-£fc£flJffi LT 1, 3 -f7/ y 5»- 2 -ft^ffll^r b&$f\Z. 

-9tf8.-tZ>^tfrX$Z> 0 $f*LV\, ilERrtaWBcitLT, ^75v (5) Srifi 

[0045] A(4. K*JR^Sba s 2 7iM 5 CDTvvUX. H lJ**D;i3 d t L < > *0>W&Hu 3 75M 1 0{g 

l%%m*$LM2JSm5<DT/l>=*isji/i'78—jum. *3J: ■t/WOfflSH^&Sr L</\, 

0 ! e^SSrWLTv>Tt>J;V^<>y-1'^St>b<f4'<V 40 [ 0 0 4 7 ] #®*g£t> L < fiSSB&tgSSrffll ^ 

Z>Z.b L < , T-fefvuS. t - -f^/V)] Mfc—tV ^>VT 5 V, y -fu \f)VaL=j-)VT 5 >-^^r^lf 5 

S (fcV<n^Vu£) , t -^h^v^/UjK^ug, tb -5. *im&2<t LTfi, Tkgtf t^r- h y ? A, 

< tta^s^ ltv >Tt.<tv v f ^u^-^v'*yu/j?^ y j^®?7K*-^- i- y ^m-r h y ^ 

/^■e*>Swi:ijswc®*Lv\ ^>y-r^st)L<tt a, mm*v<?^m&mir'z>z.t&X'Zz>. m&<omu 

T/u=*'>s*»p,/j:awj:ij3BwrtLSJi-T-'bL<tta5* [0 0 4 8] sjesw:, mmtpizxmm-tz- turn* l 
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#x#, a»o, Rfoicmm$)i^fis&<ofmT-&iitf{sj 
timTx-hfto^ktfT'ZzAk z<Dumi-z. -son 

I150t««cS)5-t^L<, -1075M1 

iCcDgSBKifc 5 C i: asfcl;: jj£ Lv \, 
[0049] (3) Oft^ft; A-NH-R-NHCO 
-Q-Efi, (4) O^T^-ffc-a^i:, M0 2 C- 
Q-E, fc£VM2M 1 OC-Q-E,h&^£i£.5r £ 20 V\ 
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[005 1] m&Mb LT, 1 , 3 - n^r v^P 

#A-jJ?i?^ 5 K, 1 -zs^f-fV- 3 - ( 3 ' f;V7 

•>W 5 h\ N— t K=*f f-Oy* I- V 7^K t L< 
Ji3, 4-v»t Kndrv-- 4 -^drV-l, 2, 3 

Mt LXtt, IZ7^, #!lx.»i, hy^/ur?:^ 

t°y t> l< «4 - ^vwr s: y f y v^ffli^ 

X, 0. l«75M^:iiifiJ^/KDtEHJcfo5r ^^f^L. 
< . 1 Jbm. 3 ti^evwfiSHfcfcS d <t tmiz&S. bv \ 

(DiSAii. -5 Ott^l 5 0'C©®B(£fo5r irriW* 
b<, - l 075M1 0 0 o CcDgSffl{cfc^rt^^P5{c:$? 
£L<, 0 75^5 0 o CC0taHICfe5-i:^{-^L. 
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tK^^-, t^* y temm^ {-r v y ^ aj^t-, ^7 y 
mzm-To mmm^^^mT^^ ? vmt lx 

fi, ^.^->W5 Kg, 7^M? Kg, 7>^;W 5 

^By^, -S0 2 Clg, fc5W3M-T5*§# 

[0 0 5 0] KJ&< a >li, T^yStTJ/^V^Si: 
<£>*§-S-SJ&X*£>-5,, ifis-a-Sjfcli, Larock R. C. , Comprehe 
nsive Organic Transformations (VCH, New York, 1989, 97 
2-976) {CfE«c$nTV ^Z^miC X <0ft?-k tfX'Z 5„ 

SUtLXtt, 1, Z-'J^^XJ^^jVfijVi^'Jyi 5 
K, 1 -=^=f-jv- 3 - (3' -v : >fyu7?/7'Dt" 

»*L<fflV^5iitfT#<5. roSi^Tii, (4) (D 
i\&mi<ztt\-,X^ eiJx.fi, (6) ©*7U7iOg?SrjapJi 

Hlcfciit*«»*Lv\ Sfe, (4) <^k^fc*fL 

tii7M r o c -Q- "e <r>\z^m^: mmmuiubz~b~ 



[005 2)BS<b>ll 75;I©MiSfL:ffe 
lis Protective Groups in Organic Synthesis (dfe(fe$ 

XHJS-rs rttt# 5o LXfi, JB»t> L < 

^^cD^SBfc^vtt— SBSr^dli-5r t^x#. 

30 *>ort>«tv\ ft##j«cfi, A D yvm 

i/^Day^v. i?^ao3:^v*S5) , =hy^Mg (^(1 

W5ci^X#5. rwKJ^xii, (3) nit 

i: 7)5$f * u < , ^-rofij^-tt 1 75M 1 O^/t-cotfiffltcfo 
antis»*Lv\ SlCtt, ^TXWDl^TXttT? 
ri:dSX#^^ ^-roiagfi, - 5 0 75M1 5 O'CcTJfg 
40 HJCfe5Zltas#*L<, - 1 075^1 00°CO|5ffl(C 
fcSri*s*e>lc»*L<, 0 7iM5 0°CrotEH{cfoS 

[005 3]Sfi:<c>ll ^T®>ft\Z^-fh-r7? 

u^'M 5 KWjg (7) (2) oxt&fo&mmk L 
XJKzMB^-S-fr, (1) <^b^ft*#SS(£:t?*>S. => 

— ^WJC X 1, 4, 5, 8— ^-7^ U->Bg*yU*V®?- 

50 - ors^tc^g^ic^etto^xfc-s rr^wc— 
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mm<D&fc< a > N < b >*3<ti>*< c >x^Ltc^sm 

j&xi-z, i, 4, 5. 8— ry^u^by^jj^^m 
-mfcmzttLx. (2) wt&voZ2%m;!zi±Mx-z> 
ztwai,^. tiim-tzm&cx^xti, (2) oft 

-a-^)04(i2ai:^TT*fc-D-C 1 b«tV\ S&I4. iftSPT 

[0054] aac, ^mnm^^m^f ^z—t> u— 

[0055] *&W(Dmmft)*m*<D&m%mz, tih 
( 1 ) «^*®fc5? ^ Kpaiff h b < ^(Dmm. 

fcsstts-err, 7u-7'ft=i-\ztt^xi®ffl&&mirz>m 

ft*£^ttattV'*i&*§N' # u— * Srff A£ 
S1&Sffi^|x®c>*tfc, **4£tt-££*T,fc-o£fc»4 

tcmm^mt-r^mm^^^o. tux, (2) n 

3Bfr*-5„ &3b\ (1) OXSdjoVNT, ^(c^n-T' 

* u— £ff A-T 5 r t h X # 5„ 

[0 0 5 6] £«*ffi±lEKiB£;h.fc— 
80* t f4, i»«tt*«ffc/j:v ^t£±l-iag £ *tfcffi«& 

3S*»Wa» b * 5 Jf SriSW T t> 4 \,\ r©i5 frS£:lS:(+ 
[0 0 5 7] «gi UCHU tt^^tt^lfckttStt:, 

-fc-5-vs4«iaiiffe^ro{g^i4<7)fi#xfe5 r - 
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— k xKy^^-W'^ Jtf y *5vu.**^ y u~ h%£<o# 

t£f4, 275^1 0 0 OnmCO^fflJCfcSr i:^0*L 
<. 275£5 0 0nm©t5ffltefc5£taS|$|C#*L 

t5^T'fc?)*a-{Cl4, 1 0 0753g 1 0 0 0 0m mOgSB 

[0 0 5 8] »*tt**^-a-o**itt1i»©««jJS<|| 
20 xbtlfcS^c: LTI4, DtiSifc (Sosnorski, R. G. et al. : 
Proc. Natl. Acad. Sci. USA, 94, 1119-1123 (1997)) {CfEtfeW 

i lti4, &mmtyo, *mtm*m-fz> 

ttT f£ Z> h <DX$> o T t, 4 V \ 
[0 0 5 9] ^a-^^oH^fei: LTJ4, <2^ro 

30 * fc(41^«MH«ds^-r?3Ki»««g**ur v ^«^fc»4, 
3j- y =f^ K* ir'W^a — ^T-W 5 ' h L < (4 

3' ^ic^/w^hSfcjSAU ^it-r^-'j'troffifi 
^•§-5r^uT, ^-y *x*\<tri!*mwNiacmfcir 

14, ^tSt(M. Maeda etal. , Chem. Lett. , 1805"l808(1994) 
ioiXJe. A. Connolly, Nucleic Acids Res. , 13, 4484(198 
5))l'!E*t£;txT^<5o S«*S(cli:iiic?ixfc — 

itmmtDmm^y^—x-tf^xmft&mztix^^ 

40 A-m^tTSwifcioT, ^(^/^y»S^ 
A$ii5fc*, ^-y =f^^u*^-KHt, 75 K^JC4 

^T^(K. M. Mil lan et al. , Analytical Chemistry, 65, 231 

7^2323 (1993) ) f Cf^ffl^feig $ HTV > 5 0 
[0 0 6 0) 7 , D-7'^LIV^t!)3j!^tf 
Kfc2>VM4^y^^l/^K(4, DNABf>t*5J:t/RN 

AWr>t, *>5VM4^c?nfc^-y ^^u^KfeitJ 5 

-g^ttfctf y 5? ^ KtDfistfx'bfflt'^ w i ^T*# 

*&wizmoWiaij3mx^ m&L±<Dmi$\£mfe& 

50 n57 , D-7'^/jmSSS?iJieaC0^-y =f5t^ "V w K ~ 
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[00 6 1] T'n-^^-i: LTfflV^tv5^^ 

mmL<iit©ii^ pna) li, a 

SrfS^SfcfetCJi, cDNA, cDNAO-^ EST 

b<D#»*? bit, *<Dmmfcm*a-?h o x h x 

LTcDNA(7)7-1'/7y- y/^7-f7 7!l-fc 
5VMi±<//A^7"^7°l/- bt UTPCRjfefCfco-C 

#S£IE-<5 fete, £ & zmsHD&m* h t ic L 

-c, ^g^^fc^-t-sa^ro^y =T3?>? K* 

£<>X^1b*<DE&W&:7££nX\,^Zb&&$. U\, 
^o— ^^H4, 275^5 OtfrtfcSri^L 

[0 0 6 2] ^n-^oBKi, -f vl —-ffri. 1 j8& 

^ffl-T2.S«roa«, ^$«aoTli5 0 AMI 
14, -?-=.T/i<-8imz£oXhft?Zb&XZZ>i!>K D 

[0 0 6 3] ±IErox@{rj:oTf^K$ixfcm^b^ 
tvfcc DNA««^b*i»*f*iF--CSBilH, ^^-y 

? Ytmi££ftxt£zn%imftmm=f-x\-zz h 

[0064] tttt&BWtf-* LT(4, -t««yij-^«ltefl« 
**0T-fc-5 D N AWJtf£i^$>5 U N AWr^lWSrffl 

if»s:i*»*u\ fwaiwrJi-tt:. ae^gisrwi 
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«(Wlti!>5rt#ff4U\ IW*mRNA*e>' 
tt\ mRNAdS«5i*tb5i|B«H^V7'yi^»P>ttaii-5r 
£##*Uf\, mRNAIt cDNA 

ttsriiw* — tmo^-Y^y y-r-^— > 3 > 
WimRNAii LTtt, W£*f*l!:J:oTJ«:3 

io \zrt, gs»»Jm*Wtflfe0^Hfc lt*5 <ri asg£ L 

[0 0 6 5] W^y^-tf-v'a &BM9rJttttt 

^&mT%z.tiz£.^xmmnM-rz><> w^y^-c-tf 

—v- 3 Vfi, ^ia75ig 7 0lCro?aS«5fflT% -t LTO. 
5 2 0 ^FfflOD«Sffl-C*S6i-2) - i bV \ ^n-T 

^y^-g-i/aV^TS, M®7k. MWm. *fcf4^t 

20 tt^JirL-Cfl, K-x H y (SDS) Srffl 
[0 0 6 6] /^yy^ -if- -> 3 >|J N ^ 

tttmmftKm^tx-M&ix&^-Jv ^ kdna 

&)&£tl5>-*mmm} ! r& rW7"y-yKDNAj t 

&nte?w&ia^ mu-tzmm*i o 075^4 0 o m 

V©t5fflt*)5rta^*L<, 2 0 0J5S4 0 0mV 
L — #&&*£tolt'>479 v KDNAIi, 

[0067] &mw<Dm^&§n<<>'*— ^fi, 

D-^^AJc^LTtBMttSrWi-S^^f^lWSrB 

50" -it (ip*), &ftft\ziEm-m l*tw«M-r- " 



9 (1 I 

19 

<D^<Dm^mB^-<Dnm • mm\zmm^^x^^ 0 
[oo68] *&w<Dm ^&m-j is-? *m 

(1) mfammz&m£titz—<>titcteM%t<omi$,<Dz i.o 
tim^n -^ft^-tf^oy-j&xmfeztixtezwM. 

(2) «^^W*^{C@^$nT^S7'o-^^ 
<b ^±^tStttt^*i-5>M^»r^^ (y jut y^ 
») SrJBi^T (1) t m U,m?E*ft o^tlcXoXWffi 20 

(3) jm (i) tia (2) (D^tti^xm^titz 

iitttiUStirilcioT, II (i) TJB^fcft 
KBWiWWSs IS (2) 7fflv^feffiH0l^jft:5r 

[006 9] ±|BCD 5 ^^yfSmWiltt^T'W 

firm, «j«Mfc^W^±KHJ£SftT^5:rn— :/ 

[0 0 7 0] ±|2C0XS (1) 33£Xfiltt (2) X^tt 

vmmmsiKhto'^'fv y kdna crm $ 

y KDNA) SrgSfCfcttJi-S 

*W-f-5r.ids-C#Sii:Sr*f 0 40 

[0071] imw<DmmftKm\<oi&m*y n±, « 

[0 0 7 2] 

[JliStfiJ] DHagOTi] 
N, N' -t'^. (7-7iQtyS®7?K-4-^f 

[0 0 7 3] 

Htu-] 




[0 0 7 4] (1) N-l ^Jxi^sjjjVifs^jV- 

1, 7-^T$y-4-^^-Tif^^V©S5St 
v 5 (3-75/7'nt» -N-^f;V7?y (73. 
Og, 50 0 5!)^) ^DD^y (400m 
L) tCj^U ~ r.(C s 3— 0^n^r->>&^7K=/U- 
1 , 3 -f7/!J 2 (Synthesis, 1990, 2 

7) (12. 8g, 505^;!/) O-^on^^y 
(lOOmL) mmZffiTV, M\CX 3&fmt!tWV 

£*£*ad*.-c, sm^^X'—sman^tio mm^^ 

*®fS^*Dx.T. pH5r9Ml OfCfSttU 

MzxtintiL-iZo m^^^m^ma-km^xw^^ 
mxmmtrvvv-Mzxmm, »»sr«*u sunt: 

•fr^SrJStfejftttftt LT#fc (9. 4 HX^6 6 
%) . 

[00 75] 'H-NMR (300MHz, CDC1 3 ) 
8 : 

1. 5 8~1. 7 2 (4H, m) 

2. 2 0 (3H, s) 

2. 3 5~2. 4 5 (4H, m) 

2. 6 4 (2H, t) 

3. 2 3—3. 3 2 (2H, m) 
5. 1 5 (2H, s) 

7. 2 2~7. 4 5 (5H, m) 

MS : FAB 2 8 0 (M + +l) h V y? X : m 

—=- b n-<vif 
[0 0 7 6] (2) N- 1 — - <y^nJf->*;Wt;=;U- 
l-7;/-7-7intyS^75 K-4-**yU- 

±fE (1) T?WbiXfcN- 1 —O'iya^-fjjv-^.-ju 
-1, 7-v ? T5/-4-^^U-Tlf— (3. 
0g, 115 11^-) Srv^no^v (30mL) (' 
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s ey^y (2mL) ssiOfcc^vuN, n' 

7 ^vU7 5 7 :7>n fcVu^y^^ $M 5 KMfi ( 2 . 3 

^=20/1) iCtfU W'bttfc^a^^^-g^ 

&&tlsXmtc (2. 6 g> lfc^9 1%) 0 10 
[0 0 7 7] *H — NMR (300MHz, CDC1 3 ) 

8 : 

1. 5 0—1. 7 2 (4H, m) 

2. 08 (3H, s) 

2. 2 0 — 2. 3 3 (4H, m) 

3. 1 5 — 3. 3 0 (4H, m) 

3. 3 4 (2H, s) 
4.15 (5H, s) 

4. 16 (4H, s) 

5. 1 5 (2H, s) 20 

5. 5 4 (1 H, b s) 

6. 4 4 (1H, b s) 

7. 3 2 — 7. 4 8 (5H, m) 

[00 7 8] (3) 1 ~T ^ / - 7 -7 *.XJ±^mmT 

^ K— 4 — y ?yU- 4 - T-tf^y? ^(osm 

_hfB (2) Ti#<btlfcN- 1 -^0^0^^^^^ 
- 1 -7 5 / - 7 -7xPtV^7 5 K- 4 - y 5vu 
-4-7f^y (1. 6g, 3. O^V^r/U) £7 
irh^hy/u (3 0mL) tCj^U mmxmW^J:^ 

a^bhli y^/Ui/^V (1. 2 5mL, 30 

s. s^y^u) ^rKTLfco 5#«, 50£^(ci& 
^ 2^*^b^ y v^Tkmm&mitx P h i 

*£l/r»fc (1. Og. ifc^7 0%) 0 
[007 9] *H-NMR (300MHz, CDC1 3 ) 
5 : 

1. 4 8—1. 6 2 (4 H, m) 40 

2. 09 (3H, s) 
2. 2 5—2. 3 5 (4H, m) 

2. 7 1 (2H, t) 

3. 22—3. 33 (2H, m) 

3. 3 5 (2H, s) 

4. 1 0 — 4. 2 1 (9H, m) 
6. 7 5 (1H, b s) 

[00 80] (4) N, N' -If* (7-7xntyft 
mr* K-4-y5=-/u-4-Tif— ^yu) -ry?u>- 

50- 
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±12 (3) T#^>nfcl -757- 7-^^crir>-^ 
75 K-4-^^-4-7f^#y (0. 95g, 
2. 5 5U^) 5rrh7t KD77V (5 OmL) 

fST«L^^?), 1, 4, 5, 8 

-T- by*/^>Wtry^ u^ZM^M (0. 3g, 

i. i &tott<Dib7tifmmm^tz 0 za&m 

15:1) KttU »^tt/c^B^K^^m^ 
U »fc^?rllfelSf 0 tLTSfc (0. 3 2g, Jfc 
^3 0%) 0 

[0 0 8 1] *H-NMR (3 0 0MHz. CDC1 3 ) 
5 : 

1. 5 6—1. 7 0 (8H, m) 

1. 7 8—1. 9 2 (4H, m) 

2. 12 (6H, s) 

2. 3 3—2. 4 6 (8H, m) 

3. 3 0-3. 4 2 (4H, m) 
3.3 6 (4H, s) 

4. 13(1 OH, s) 
4. 2 0 (8H, s) 
6. 8 5 (2H, b s) 
8. 80 (4H, s) 

MS : FAB 9 7 5 (M+H) (-^ h \) y ? * : m- 
^ |>n^<^if V) 
[0 0 8 2] [HJS^Jl] 'M-:/y 5/ KDN ACO^tti 

(1) ffiMib^W^^^K 

®^2. 2 5mm 2 (7)Mil:, 5 ' ^^/U;*?:/ 

b^^^S^^t^ ioo tf^^e/b/i M LOf >y 
CD2 04& (dT 2C ) (Dimm (2/i L) SriKTU £ 
1 B#fSRfcfi LT«»b^«*f-Srfm Lfc 0 d T 
2O0>WR *5j:tflB3t{fcKoV^'CHt. #i¥9-288 
0 8 O^HCIM^CttoTffofco 

(2) W»DNA»#<Z>WM 
WPI-DNAWf^t LT, 77 f =y©2 0l» (dA 20 ) 

[0 0 8 3] (3) ^yyyKDNAOttffi 

(i) xvm ^tcmmt^ftvtm^mm^ (2) x 

d A 20 ( 7 0 tf^A-) &1£tf 1 0 mM h ]) *mMi 
« (pH7. 5) m&<D2 j/LSriBTU 2 5tT2 0 

ssro. iMy v^z.*^ h y vr**— 

bV&Afctgm (pH7. 0) [dTgfc^U *K/£Wd 
A 20 SrBfefeLfc o &V>T\ KiHfllT*#Wc»W 
%k4^9—% (50mM) Sr^tpO. 1MKW 

y?A-o. IMiMSffiK (pH5. 6) 

/^^^>-7 by— (DPV) Sr, ^SS5 0m 
V; vnVI>X*1 5 0 m ST "PPADfiE"I"0"0 *7"0"0"mV" 
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tf>g£ffl:fc J: 1 0 OmV/f!W3M$(CT$iJ 

^Lfc„ £&ttffi2 6 OmVCtil^ili^ftfc, 

(%) i: ^ 5, 3 6 %-C*fco fc 0 

[0084] [tttS^J 1 ] SIV I/-* 
t L-"C> mifEi|#M¥9 - 2 8 8 0 8 0#<k$8l;:1E*t£*l 

ibwklt, mffimnmkmi&xitotLkz^ 3 8%-c* 

&>o/c 0 

[00 8 5] HJ£#J 1 jSXTfttXtm 1 W*S*<t 9 . #38 

tfrg-ictt^-c, n&2oomvffi;vMtEEfc:i3vvr v m$m 

[0086] [Mmm 2 ] 5 v=f-wm.<D'^ yv v 

(1) m&it%&vm*<Dim 

dT 19 Gi5rfflv>5SJWi, USS^Jl© (1) irlH^lc 

(2) 5^yf-flfigW/^y!j y KDNAO&tti 

mswfc^w*?-. feit^ifa (i) <n&mm**tti 30 



(13) ^^2 0 0 1 -2 2 6 3 7 6 
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flffi2 0 0 75^4 0 0mVc7)®BT*DPV£$ l J£U 2 
6 0 mVTroWflE*©aHMs$r#*fc. -tJVP 
H> 3 6%, 2 0%T'foofc 0 . 
[0 0 8 7] 9ffiM2<rmJkti*b. dT 19 Gi$r@^L 
■C^M^ixfctt^k^W^tC, W^DNAWf>Td 2 o 
A^rg^4$-^T#^ix^W^'y y KDNAI1 5;*-^ 

*&\El^T. 2 6 0mVirV>5 
DNAi^-7yftM«W7*!J 5/ KDNA £ <£>j£2g 
[0088] tot, «^fc^#W3i^-±tf>^n-^# 

?lj Sr«K>DNA»f>rtWfc-CJg^$ixS 
'^C7V s/ KDNAWf£?g:fl;j5fEcO'(i^j ! !)0jp 3 ^^^ o 

?(D&m*$£Tf2 6 OmVWPTttJPflffiO^TICiSV^ 
T, W^DNAWf^dS, ««fl^6«*f*F-±ODNA|»f 

[0 0 8 9] 

|cfcv>T, *$£,W<Ds{ u~? zm^^tzWrgr. tfc 
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G 0 1 N 27/416 
33/483 
33/58 

// C 1 2M 1/34 
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